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Influence of platinization of mechanically activated nuclear grade graphite
powders on the hydrogen adsorption process
Vladimir Lukic1, Dragana Cekerevac Mirkovic2 , Dragana Jugovic3 and Aleksa Maricic1
1 Faculty of Technical Sciences Cacak, Svetog Save 65, 32102 Cacak Serbia
2 Public company Nuclear Facilities of Serbia, Mike Alasa 12-14, Vinca, Belgrade
3 Institute of Nuclear Sciences Vinca, POB 522, Belgrade 11001, Serbia
Non-activated powder of nuclear grade graphite and powders
of nuclear grade graphite that were milled for 10, 20 and 30
minutes are doped with 0.03% of platinum. XRD analysis of
injtial and activated graphite powders was used for structural
characterization. Hydrogen adsorption perfonned in
isothermal conditions showed that platinization of powder
samples of nuclear grade graphite decreases time needed for
reaching adsorbent saturation during hydration.
Simultaneously it was shown that platinization, due to the
hydrogen spillower effect, increases adsorption capacity in a
function of mechanical activation duration.
Increase of the adsorption capacity, in comparison to the noo-
platinized samples (relative to non-platinized samples) is: 50/0
for initial non-activated sample, 12°~ for graphite milled 10
nlinutes, 18% for graphite milled 20 minutes and 26% for
graphite milled 30 minutes. The analysis of isothernlal time
dependencies of hydrogen pressure in the chamber, at the
temperatures of 60°C, 70°C and 80°C, enabled definition of
adsorption lnechanism in the powders. At the same tinle, the
kinetic parameters of hydrogen adsorption process are
determined.
Figure 1 shows observed average chamber pressure change
for non-platinized and platinized samples of diffrerent milling
tilnes, illustrating the effect of platinization on increase od
adsorptin capacity. Figure 2 shows the results of calculations
of pressure chage using ideal gas equation in case of average
applied initial pressure (1.6 bar) and average tenlperature for
isothernlal treatment (70°C).
Calculation results (ideal gas equation)
Figure 1. Average chamber pressure change observed in
measurements
Average chamber pressure change
Figure 2. Calculated average pressure change for medium
tenlperature (70°C) and mediuol initial pressure (1.6 bar)
Key ,vords: nuclear graphite, hydrogen, platinization,
hydrogen adsorption
Dragana Cekerevac M irkovic holds a MscEE degree of School of Electrical Engineernig in Belgrade. She is
enroled in PhD program of the Faculty of Technical Sciences in Cacak. She works as a Leadning
Characterization Engineer in the Public Company Nuclear Facilities of Serbia. Her field of study is
microstructural charcterization of defects in nuclear graphite.
Corresponding author: Dragana Cekerevac Mirkovic, e-mail: dragana.cekerevac@gmail.com
tel:+381652721144
Dragana Cekerevac
Mirkovic
